The by Rossby waves is substantial (•30%), it is not necessarily associated with a corresponding increase in surface chlorophyll, e.g., when the ML is too shallow to touch the DCM, and may hence escape detectability by satellite measurements.
Introduction
The basin-scale (or global) pattern of the distribution of surface chlorophyll can often be satisfactorily explained by Ekman dynamics. Where the wind pattern is such that it exerts Ekman upwelling, high chlorophyll concentrations are expected and the reverse is true when it causes downwelling. Superimposed on this simple picture are disturbances by phenomena such as coastal upwelling, vertical mixing and eddy activities [Mann and Lazier, 1991] . Using band-pass filtered surface chlorophyll satellite data, Cipollini et al. [2001] and Uz et al. [2001] recently pointed out that Rossby waves also have an impact on upper ocean biology in the surface ocean. Although some possible mechanisms have been proposed (nutrient injection into the surface layer, uplift of subsurface chlorophyll to the surface), the restriction to satellite data made a detailed mechanistic description difficult. So far it is also unclear whether Rossby waves are contributing to form large-scale patterns of biological variables such as chlorophyll and primary production. It is an intriguing question whether Rossby waves have a net effect on primary production in this region, i.e., whether the increase in primary production due to the Rossby-wave induced upwelling is canceled out by the decrease due to the consequent downwelling so that the average production is the same with and without Rossby waves. One can assess the extent of cancellation by carrying out another run in which the horizontal viscosity is much enhanced so that it imitates a typical coarse resolution model lOschiles and Gar½on, 1998], thereby diminishing the activity of Rossby waves. In the third year of coupled integration from the same initial conditions as in the standard run, the resultant annual primary production averaged over 10øS-12øS, 40øE -100øE (the same area as displayed in Figure 2) is not much different. Rather, it is slightly (•-2 %) larger than in our standard simulation. Based on this model study, there is no
